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Background: Diffuse alveolar hemorrhage (DAH) is a clinical syndrome that presents with
progressively hemorrhagic bronchoalveolar lavage fluid (BALF) in serial samples and
generally has a poor prognosis. The South Miyagi Medical Center, located on the inland
side of southern Miyagi Prefecture, documented an increase in the number of patients with
DAH after the 2011 Tohoku Region Pacific Coast Earthquake.
Methods: We describe the clinical features of post-earthquake DAH in comparison to pre-
earthquake DAH. We analyzed the data of the DAH patients we have been able to follow for
at least 6 months since we started performing bronchoscopy and bronchoalveolar lavage
(BAL) for all patients with interstitial lung disease in August 2009 until September 2011, and
separated these patients into pre- and post-earthquake groups according to the earth-
quake date of March 11, 2011.
Results: Post-earthquake DAH patients tended to test positive for infectious agents and
showed higher serum IgE titers, with BALF that exhibited a tendency to higher silica
concentrations. Post-earthquake DAH generally had a better prognosis than pre-earthquake
DAH.
Conclusions: In describing the clinical features of post-earthquake cases of DAH, this report
documents the possibility of an infection- and/or dust-induced, partially allergic, and
relatively benign form of DAH.
& 2012 The Japanese Respiratory Society. Published by Elsevier B.V. All rights reserved.1. Introduction
Various diseases developed after the 2011 Tohoku Region
Pacific Coast Earthquake and tsunami. Complicated systemic
infection was observed in a few individuals that survived thepanese Respiratory Socie
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c.jp (S. Okada).tsunami [1,2]. Increased numbers of patients with bacterial
pneumonia and epidemics of influenza A after the earth-
quake were also reported [3,4]. Most of the diseases that
developed after the earthquake and tsunami were related
directly to these natural phenomena or to the decline ofty. Published by Elsevier B.V. All rights reserved.
S, acute respiratory distress syndrome; BAL, bronchoalveolar
emorrhage; GGO, ground glass opacity; MPO, myeloperoxidase;
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shelters or loss of electrical and water services. In some
cases, it has been difficult to identify a clear relationship
between the disease and the disaster. For example, an
increase in the frequency of heart failure after the earth-
quake was reported [5]. Additionally, we saw some cases of
exacerbation of idiopathic pulmonary fibrosis after the earth-
quake without any sign of infection or heart failure.
The South Miyagi Medical Center is a core hospital on the
inland side of southern Miyagi Prefecture, which experienced
the earthquake at an intensity of lower 6 on the Japanese
earthquake scale and no damage from the tsunami. In this
hospital, after the earthquake, we experienced an increase in
the number of patients with diffuse alveolar hemorrhage
(DAH) (Fig. 1). DAH is a clinical syndrome characterized by
progressively hemorrhagic bronchoalveolar lavage (BALF) in
serial samples, mostly in cases of severe respiratory insuffi-
ciency. Generally, it is a disease with poor prognosis, and 13%
of patients are classified as possessing an idiopathic disease,
defined after autoantibody assay, i.e., anti-neutrophil cyto-
plasmic antibodies (ANCA) and anti-basement membrane
antibody, is negative [6].
Most of the populations around the hospital stayed in the
same area after the earthquake, andmost patients with DAH in
this report were housewives or retired individuals living in the
area, who tended to spend most of their days in their homes.
Most did not suffer damage from the tsunami or engage in
debris processing after the tsunami. The houses of these
residents and all construction in the area had swayed violently
and been damaged by the earthquake, but none completely
collapsed. In this report, we present the clinical features of
cases of DAH treated in our hospital after the earthquake and
compare them to cases existing before the earthquake.2. Materials and methods
2.1. Patients
We have been performing bronchoscopy and BAL on all
patients with interstitial lung disease who gave their written0
1
2
3
4
5
6
7
Number of Patients
2011.03.11
Tohoku Region Pacific Coast Earthquake and tsunami
Study period
Fig. 1 – Number of DAH patients. After the earthquake, we
diagnosed DAH patients at a rate of more than 1 case per
month. The study period was from August 1, 2009 to
September 10, 2011 and included 25 DAH patients.consent for bronchoscopy and the use of bronchoscopy
specimens since August 2009. Because the post-earthquake
increase in the number of patients with DAH seems to have
continued until 1 year after the earthquake (Fig. 1), we
decided to analyze the data of DAH patients we had been
able to follow for more than 6 months as of March 31, 2012.
Thus, patients diagnosed with DAH from August 2009 until 6
months after the earthquake were recruited in this analysis.
DAH patients diagnosed between August 2009 and March 10,
2011 were in the pre-earthquake group, and those diagnosed
within 6 months after the earthquake were in the post-
earthquake group. Reviewing patients’ medical records for
this study was approved by the Hospital Ethic Commity of
South Miyagi Medical Center (March 21st, 2012).
2.2. Diagnosis
Diagnosis of DAH was made using the following criteria:
progressively hemorrhagic BALF in serial samples, accumula-
tion of hemosiderin-laden macrophages in BALF specimens,
and bilateral diffuse ground glass opacity (GGO) and conso-
lidation on chest radiograph and chest CT [6].
2.2.1. Bronchoalveolar lavage
BAL was performed after wedging in the middle lobe
bronchus or the lingular bronchus with 3 injections of
50 mL physiologic saline. Differential cell counts, CD4/CD8
staining on the lymphocyte subset, and cytological and
bacteriological examination were performed on the BALF
specimens, and the remaining supernatants of the BALF
specimens were stored at 80 1C pending further analysis,
as described below.
2.2.2. Elemental microanalysis
The supernatants of the BALF specimens comprised 6 of 11
DAH BALF specimens from the pre-earthquake group and 7 of
the 14 in the post-earthquake group. These were sent to
Hitachi Chemical Techno Service Co., Ltd. (Hitachi, Ibaraki,
Japan) for elemental microanalysis. Scanning electron
microscope-oriented energy dispersive X-ray spectroscopy
was performed on dried BALF supernatant samples. Data
were obtained from 2 different sampling areas of each
preparation and expressed as a mass concentration, and
the average values were used for statistical analysis.
2.2.3. Laboratory and other clinical data
We also compared various clinical parameters between the
pre- and post-earthquake groups, including peripheral white
blood cell counts (WBC), hemoglobin (Hb) levels, C-reactive
protein (CRP) and procalcitonin (PCT) levels at admission, as
well as the maximum serum Immunoglobulin E (IgE), KL-6,
surfactant protein-D (Sp-D), surfactant protein-A (Sp-A), and
lactate dehydrogenase (LDH) levels recorded during the clin-
ical course.
2.3. Statistical analysis
Statistical analysis was performed using Excel Toukei 2006
(Social Survey Research Information Co. Ltd. Tokyo, Japan)
run on an Excel spreadsheet. Fisher’s exact test was used to
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other factors. Survival curves were constructed using the
Kaplan–Meier method and compared by a log rank test and
generalized Wilcoxon test. The Mann–Whitney U-test was
used for other comparisons. A p-value o0.05 was considered
statistically significant.3. Results
The ratio of DAH patients among all patients admitted to the
Department of Respiratory Disease was significantly higher
after the earthquake (Table 1). There was no difference in sex
or age of patients between pre- and post-earthquake DAH
(Table 3), and no significant symptom to indicate post-
earthquake DAH. Most of the chief complaints of patients at
admission involved dyspnea (60%) of various grades. Few
patients presented with hemoptysis (8%) on admission. Some
post-earthquake patients presented only with fever on
admission. A typical chest radiograph after the earthquake
(i.e., post-earthquake Case 3 in Table 2) showed consolidation
and GGO in a broad area, but preferentially in the upper lung.
High-resolution computed tomography (HR-CT) showed GGO
with a crazy-paving appearance and consolidations (Fig. 2). In
29% (4/14) of the post-earthquake DAH patients, an upper
lung field dominant shadow was apparent, and 71% (10/14)
demonstrated the crazy-paving appearance.
Table 2 shows patient profiles, treatments, and outcomes of
both groups. Eleven DAH patients, comprising 5 pre- and 6 post-
earthquake cases, had been taking medications that have been
reported to cause DAH (Table 2). Except for fasudil, which is
given to subarachnoid hemorrhage (SAH) patients after admis-
sion to our hospital, all drugs had been continuously prescribed
before the onset of DAH. There were 4 patients with DAH who
had been taking warfarin, 2 pre- and 2 post-earthquake. All were
in the normal control range of PT-INR, except for 1 pre-
earthquake patient (pre-earthquake Case 3 in Table 2) whose
PT-INR was 9.13 at admission.
Serum IgE titers were significantly higher in the post-
earthquake group (po0.05) and LDH in serum was lower
in the post-earthquake group (po0.05) (Table 3). Parameters
suggestive of infectious diseases, such as influenza antigen,
mycoplasma IgM, and procalcitonin tended to be positive in
the post-earthquake group (po0.01) (Table 3). Other clinicalTable 1 – Number of DAH patients and total number of
patients admitted to the Department of Respiratory
Diseases in South Miyagi Medical Center before and after
the 2011 Tohoku Region Pacific Coast Earthquake.
Pre-
earthquake
Post-
earthquake
(7/1/2009–
3/10/2011)
(3/11/2011–
9/10/2011)
Number of DAH patients 11(M:F¼7:4) 14(M:F¼9:5)
Number of patients admitted to
the department of respiratory
disease.
901 352
n po0.05.parameters, including WBC, Hb, CRP, PCT, Sp-A and Sp-D,
showed no significant difference. KL-6 seemed to be lower in
the post-earthquake group, but no significant difference was
found. ANAwas positive in 2 patients with pre-earthquake DAH,
and in 4 with post-earthquake DAH. No patients with positive
ANA complained of arthralgia or any other symptoms suggestive
of collagen vascular disease. All patients were antiglomerular
basement membrane antibody negative. Hemosiderin-laden
macrophages were observed in BALF samples of all patients.
Cell differentiation and the CD4/CD8 ratio in BALF specimens
showed no significant difference between the 2 groups (Table 3).
Elemental microanalysis using the supernatant of the BALF
specimens showed a tendency of increased silica concentra-
tion in post-earthquake cases (2.3071.51%; n¼7; 65.9722.3
years old) compared to the pre-earthquake patients
(0.5370.65%; n¼6; 65.7726.8 years old)(p¼0.065). Moreover,
the concentration of silica among all DAH patients was
significantly higher in BALF of surviving patients
(2.2271.41%; n¼8; 56.9726.3 years old) than those who did
not survive (0.3070.45%; n¼5; 80.074.1 years old) (po0.05).
All patients were treated with corticosteroids (Table 2).
Some patients, especially those who were positive for ANCA,
were given immunosuppressive therapy or plasma exchange.
There was no significant difference in the rate of mechanical
ventilation usage between the 2 groups. The mortality rate
was lower in the post-earthquake group compared to the pre-
earthquake group (Table 3), and the survival curve showed a
significant difference between the 2 groups (po0.05) (Fig. 3).4. Discussion
After the earthquake, we recorded an increase in the number
of patients with DAH. Post-earthquake DAH patients tended
to be positive for infectious agents and showed a higher IgE
titer and lower LDH. A higher silica concentration in BALF
from post-earthquake DAH patients indicates inhalation of
dust. Additionally, post-earthquake DAH patients tended to
show better prognosis than pre-earthquake DAH patients.
These findings are comparable with those of a previous report
that showed that an increased LDH level on admission was a
risk factor for hospital mortality [7]. Combined with the
tendency to low KL-6 levels, low LDH levels in post-
earthquake DAH patients indicated a lower level of lung
destruction in these cases compared to pre-earthquake DAH.
Infectious diseases increased after the earthquake. This
may have resulted from living in confined and cold shelters
or a decrease in the level of hygiene following electrical and
water outages. The increase in infectious diseases could have
influenced the increase in DAH. For example, a 76-year-old
man who came to our hospital a week after the earthquake
(post-earthquake Case 1 in Table 2) was initially admitted for
the treatment of influenza B infection. Signs of DAH became
prominent during the hospitalization, and the patient turned
out to be myeloperoxidase (MPO)-ANCA positive. Infectious
diseases, especially staphylococcus aureus infection, are thought
to be among the environmental factors that are related to the
development of ANCA-related vasculitis [8], and has been
well documented that influenza infection preferentially
induces S. aureus infection. Thus, it is possible that influenza
Table 2 – Patient profiles, treatments, and outcomes.
Pre-
earthquake
Case Age Sex Past
History
Medications Ventilator Treatment Outcome
1 82 M HT, CI Aspirin, cilazapril, benidipine,
ibudilast
J PSLþCYA Remission
2 76 M HT, CRF
(HD)
Doxazosin, amlodipine, isosorbide,
nifedipine, calcium polystyrene
sulfonate, nicorandil, epinastine
J PSLþCYA Dead
3 80 F HT, Af Warfarin, olmesartan, pravastatin,
furosemide, spironolactone,
metildigoxin
J PSLþCYA,
PE
Dead
4 54 M HT, HL,
Gout
Allopurinol, rosuvastatin, losartan,
azelnidipine, cefditoren pivoxil, d-
chlorpheniramine, eprazinone,
acetaminophen, tulobuterol
– PSL Remission
5 83 M HT, CHF,
BPH
Aspirin, candesartan, amlodipine,
furosemide, spironolactone,
silodosin, cernitin pollen extract
 PSLþCYA Dead
6 81 M HT, BPH Amlodipine, mecobalamin, pronase J PSLþHD Remission
7 83 F HT, CI, SD Clopidogrel, ifenprodil,
carbamazepine, magnesium,
brotizolam, eprazinone,
clenbuterol, ambroxol,
prednisolone, clarithromycin,
amlodipine,
J PSLþCYA,
PE
Dead
8 85 F HT, TB, BT,
AP
Valsartan, amlodipine, propiverine,
furosemide
J PSL, PE Dead
9 78 M HT, COPD,
BPH, EGC
Amlodipine, lansoprazole,
rebamipide, naftopidil, alfacalcidol,
theophylline, salmeterol,
fluticasone, dutasteride
– PSL Remission
10 16 F (None) (None) J PSL Remission
11 79 M HT, RA, Af,
IP, CC
Warfarin, digoxin, nifedipine,
pravastatin, ethyl icosapentate,
brotizolam, tacrolimus,
prednisolone, celecoxib,
rebamipide, lafutidine, magnesium,
nicergoline, tiapride, rilmazafone,
flunitrazepam
J PSL Dead
Post-
earthquake
1 76 M CI, CH, CRF,
BPH
Theophylline, clenbuterol,
fluticasone, azosemide, epinastine,
oseltamivir
– PSLþCYA Dead
2 75 M Gastric
polyp
Fasudil, edaravone, nicardipine,
midazolam, famotidine
J PSL Remission
3 75 M CI, DU Aspirin, famotidine, polaprezinc,
oxethazaine, domperidone,
mecobalamin, ambroxol, etizolam,
zopiclone
J PSL Remission
4 81 F LC, CC, PC,
DM, HT, HL
Sitagliptin, fluvastatin, omeprazole,
amlodipine, rebamipide,
brotizolam, limaprost
– PSL Remission
5 84 M HT, DM,
DCM, CHF,
IP
Aspirin, warfarin, carvedilol,
spironolactone, candesartan
– PSL Remission
6 66 M HT, BPH Nifedipine, valsartan, omeprazole J PSL Remission
7 60 F CH,
Hashimoto
disease
Dilazep, adenosine triphosphate,
ifenprodil, betahistine
J PSL Remission
8 68 M DM Gliclazide  PSLþCYA,
HD
Remission
9 62 F HT Fasudil, edaravone, nicardipine,
midazolam, famotidine,
dexmedetomidine, amlodipine,
candesartan
J PSL Remission
10 76 F HT, DM,
SSS
Warfarin, levothyroxine, enalapril,
allopurinol, eplerenone, metformin,
mosapride
J PSL Dead
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Table 2 – (continued)
11 19 M (None) (None)  PSL Remission
12 81 M GC, SSS Theophylline, carbocisteine,
magnesium, ursodeoxycholic acid,
tiotropium
J PSL Remission
13 57 F (None) (None) – PSL Remission
14 84 M CI Aspirin, lansoprazole, alendronate J PSL Remission
HT: hypertension; Af: atrial fibrillation; CI: cerebral infarction; CHF: congestive heart failure; BPH: benign prostatic hyperplasia; SD:
scleroderma; TB: tuberculosis; RA: rheumatoid arthritis; IP: interstitial pneumonia; BT: brain tumor; AP: angina pectoris; EGC: early gastric
cancer; CC: colon cancer; CH: cerebral hemorrhage; CRF: chronic renal failure; DU: duodenal ulcer; LC: lung cancer; PC: pancreatic cancer; GC:
gastric cancer and SSS: sick sinus syndrome. Medications in bold italic are known to cause DAH. PSL: prednisolone; CYA: cyclosporine; PE:
plasma exchange and HD: hemodialysis.
Table 3 – Comparison of parameters between pre- and post-earthquake DAH.
Pre-earthquake (n¼11) Post-earthquake (n¼14)
Age 72.5720.5 68.9716.9
Mechanical ventilation 72.7% (8/11) 57.1% (8/14)
Mortality rate 54.5% (6/11) 14.3% (2/14)
Autoimmune antibodies 27.3% (3/11) 42.9% (6/14)
ANCA 18.2% (2/11) 14.3% (2/14)
ANA 18.2% (2/11) 28.6% (4/14)
Possible medications 45.5% (5/11) 42.9% (6/14)
Possible infectious disease 0% (0/11) 64.2% (9/14)
Influenza A/B 0% (0/2) 50% (1/2)
Mycoplasma IgM 0% (0/5) 50% (5/10)
Procalcitonin 0% (0/5) 25% (3/12)
Lab data
WBC (/mL) 1151874288 956472986
Hb (g/dL) 12.572.4 11.772.3
CRP (mg/dL) 6.774.4 10.078.6
IgE (IU/mL) 147.37128.5 (n¼9) 350.07241.0 (n¼10)
KL-6 (U/mL) 971.77647.4 (n¼9) 625.77741 (n¼13)
Sp-D (ng/mL) 532.37628.8 (n¼9) 192.57164.5 (n¼10)
Sp-A (ng/mL) 96.6739.5 (n¼4) 97.7746.1 (n¼5)
LDH (U/L) 451.77187.4 280.97191.1
BALF
Cell count ( 10^5/mL) 2.2371.93 (n¼6) 2.0071.86 (n¼12)
Lymphocytes (%) 28.6724.9 (n¼10) 17.3715.9 (n¼12)
Neutrophils (%) 28.2734.4 (n¼10) 21.9721.6 (n¼12)
Eosinophils (%) 4.4475.58 (n¼10) 4.9175.02 (n¼12)
Macrophages (%) 38.8730.9 (n¼10) 55.8727.7 (n¼12)
CD4/CD8 2.972.7 (n¼6) 1.971.4 (n¼11)
n po0.05.
nn po0.01.
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An increase in patients with MPO-ANCA-related vasculitis was
reported after the Kobe earthquake of 1995 [9], and in our study
we also saw a patient with proteinase 3-ANCA positive DAH after
the earthquake (post-earthquake Case 8, Table 2), although the
involvement of infectious diseases in the development of these
diseaseswas not clear. Therewas also an increase in the number
of patients with DAH who were positive for Mycoplasma pneumo-
niae IgM measured by immunochromatography. The develop-
ment of acute respiratory distress syndrome (ARDS), which can
present as DAH, by Mycoplasma pneumoniae infection, has been
reported [10]. However, it is less likely that so many cases of
Mycoplasma-induced ARDS would have clustered after the earth-
quake. Thus, while infection can be a cause of DAH, we think itcannot be the single factor that induced DAH in post-
earthquake cases.
Silica is an element that is distributed widely in soil and
construction materials, and it does not exist in the living
body as a functional molecule. Thus, our finding that silica
was increased in BALF specimens after the earthquake
indicates the release of dust particles into the atmosphere
after the earthquake, even on the inland side of the disaster
area, and the subsequent inhalation of these dust particles by
residents. The 2011 Tohoku Region Pacific Coast Earthquake
shook broad areas of eastern Japan. The area affected by the
severe earthquake with an intensity of higher than 6 on the
Japanese earthquake scale spread from Chiba prefecture in
the south to Iwate prefecture in the north. There was little
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Fig. 3 – Survival curves of pre- and post-earthquake DAH.
Post-earthquake DAH shows a significantly better prog-
nosis compared to pre-earthquake DAH (po0.05).
a     
c     
b     
Fig. 2 – Chest X-ray and high resolution (HR) CT of a representative post-earthquake DAH patient (Case 3 in Table 2). Chest
X-ray showed consolidation and GGO in a broad area, but preferentially in the upper lung (a). HR-CT showed GGO with a
crazy-paving appearance (b) and consolidations (b and c).
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earthquake of 1995, but construction and many buildings
shook violently and experienced damage such as wall cracks
and roof collapses. Although there are no data concerning the
release of dust particles after the earthquake on the inland
side of the disaster, the damage to buildings and construction
might have released a variety of types of dust particles that
may have threatened the health of residents.
Furthermore, silica is known as a stimulant of various
responses, including the adjuvant effect on the production
of IgE and autoimmune antibodies [11,12]. Moreover, some
dust particles are known to induce the production of IgE [13].
Therefore, dust formed after the earthquake may have
stimulated the production of IgE. Although there is no report
of IgE-related DAH, it seems reasonable that the prognosis of
post-earthquake DAH with higher IgE responding to steroids
was better than that of pre-earthquake DAH.
Because dust particles are known to induce various dis-
eases, including respiratory and cardiovascular diseases, and
to increase the mortality rates [14,15], it is possible that theincrease in heart failure after the earthquake was also partly
caused by the release of dust particles during the earthquake,
and other different types of diseases might have increased
after the earthquake. Additionally, the chronic effects of dust
particles must be carefully monitored over time. Ten years
after the collapse of the World Trade Center, which created
large amounts of dust and induced respiratory diseases in
workers and residents around the area, the World Trade
Center Health Program was created to monitor development
of various types of cancer [16].
The possible effect of medications on the development of
DAH cannot be neglected. Two patients, both post-earth-
quake, were admitted to our hospital because of SAH and
were given fasudil to prevent cerebrovascular spasm after
SAH. Fasudil has been used in patients with SAH for several
years in this hospital, and these 2 patients were our first to
develop DAH after SAH, thus we speculate the influence of a
possible combined effect of fasudil and factors arising from
the earthquake. The possible effect of other medications on
the development of DAH also cannot be denied, although
most of the other medications had been used continuously
for at least several months. Anti-coagulants were stopped
after the diagnosis of DAH and were never re-started in post-
earthquake patients, and their effect on the development of
DAH also cannot be ignored. Other medications were re-
started after recovery from the acute phase of DAH and did
not induce a relapse of DAH, suggesting they were less likely
to have induced DAH.
It is unusual that there have not been reports of an rise of
DAH in other areas after this earthquake. We speculate that
because our hospital covers a wide area of southern Miyagi
Prefecture, patients with severe pulmonary diseases would
therefore tend to accumulate here. Additionally, our hospital
is in a rural and farming area, where dust is more easily
generated than in urban areas. Moreover, it is possible that
large disasters might induce an outbreak of endemic dis-
eases. For example, an outbreak of coccidioidomycosis,
known as Valley fever in the Southwestern United States,
r e s p i r a t o r y i n v e s t i g a t i o n 5 1 ( 2 0 1 3 ) 2 – 88was documented in the Simi Valley within several months
after the Northridge California Earthquake of 1994 [17]. The
outbreak was caused by dust clouds generated from land-
slides following the earthquake and after-shocks near the
Simi Valley. In our setting, it also is possible that endemic
DAH in the area caused the outbreak after the earthquake.
The population of the region surrounding our hospital is
around 110,000, and the number of patients diagnosed with
DAH in this hospital during the 19 months before the earth-
quake was 11. Among these 11 patients, the number of cases
of unclassified DAH was 7. Therefore, we documented 6 new
patients with DAH and 4 with unclassified DAH per year per
100,000 individuals under usual conditions. Although data on
the prevalence of DAH have been lacking, based on our
findings, we suspect that there may be a higher prevalence
of DAH in our area compared to other areas in Japan, and that
this prevalence of DAH might have increased after the
earthquake.5. Conclusion
We recorded an increase in the number of patients with DAH
after the 2011 Tohoku Region Pacific Coast Earthquake. Post-
earthquake DAH patients tended to be positive for infectious
agents, and showed higher IgE titers. Higher silica concentra-
tion in BALF specimens suggested dust inhalation in post-
earthquake DAH patients. Furthermore, post-earthquake
DAH patients tended to have a better prognosis than pre-
earthquake DAH patients. This report described the clinical
features of post-earthquake DAH and it indicates the possi-
bility of infection- or dust-induced, partially allergic, and
relatively benign DAH. However, it is also possible that the
DAH we have been documenting in this area represents an
endemic disease.Conflict of interest
The authors have no potential conflict of interest.
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